Abstract. Artificial neural network (ANN) is a discipline which is used to calculate the nonlinear problem in the late 1980s. The BP neural network is widely used. It has been widely used in engineering because of its nonlinear mapping ability, self-learning ability, associative memory ability, parallel information processing mode and its excellent fault tolerance ability. The main functions of the system are pattern recognition, function approximation, data compression and prediction. Because of the huge amount of computation in the practical calculation of BP neural network model to help launch by the American Mathwork company MATLAB software, MATLAB software and BP neural network toolbox, can efficiently complete the project tasks. MATLAB software package BP tools function in mathematical calculation, graphic calculation, computer simulation and other aspects to provide a convenient tool for the research and design of neural network, to overcome the complexity of the problem, the advanced computer language programming language is simple, convenient debugging program, high operation efficiency, has very important application prospect.
Introduction
Main purpose of this paper is a study for the optimization of the construction site. Use of BP neural network system, the scientific solution to the construction site in the resources waste problem facing layout stage, this article will take you to understand the meaning of the BP neural network system, has he in the process of the optimization of the construction site, play a role, as well as his strengths and weaknesses, and its future development prospects and other aspects. And proves it in terms of environment and resources protection and conservation of the change.
One, the Research Background
I am a student, to attend the university of Jilin architectural institute of civil engineering. Construction site layout is always in project management, the more important and a key ring, with the development of era, the traditional construction site layout in the informationization, the digital era has come adrift, it of manpower, material resources, and time consumption for its price is very low. And in order to solve this problem, in the case of not add cost to improve our work efficiency, our research also arises at the historic moment. First to introduce artificial neural network, artificial neural network is a rise in the late 1980 s a calculating nonlinear problem of discipline, it marks another from bottom to top. Neural network does not have a strict formal definition. Its basic characteristics, it is trying to imitate the brain neurons transmit, process information model. A computing model, should be divided for neural networks, usually need a lot of nodes connected to each other (also known as' the neurons'), and have two features: each neuron, through a certain output function, computing the weighted input values from other neighboring neurons between the intensity of the information transmission, using the so-called weighted value to define, algorithm will continue to self-learning, adjust the weighted values due to its nonlinear mapping ability, self-learning ability to adapt and associative memory ability, parallel information processing way and its good fault tolerance and so on, is widely applied in the engineering and other fields. Mainly used in the engineering the pattern recognition, function approximation, data compression, and forecasts, and other functions. This kind of similar to human neuron computing system can be used for the BP neural network, due to the large amount of calculation and engineering in the actual calculation is required when the BP neural network model with the aid of MATLAB software Mathwork company launched by the United States, and MATLAB software come with BP neural network toolbox, can efficiently complete the engineering tasks. To as the model of BP neural network system with MATLAB software to assist operation, and in combination with the practical situation of the construction site and variable parameters, is used to optimize the construction site, improve construction efficiency, guarantee the construction quality, this is our application research.
Second, the Site Construction Organization
The existence of the BP neural network system is in order to optimize the layout of the construction site, so fully understand the organization on the construction site, clear its fundamental purpose is the key to study smoothly. Construction organization design is used to guide the construction project whole process activities of technical, economic and organizational comprehensive document, is the product of the organic combination of construction technology and construction project management, it can guarantee the project starts after the construction activities orderly, efficient, scientific and reasonable manner. And safe construction, it is construction enterprise and construction project manager. Department of construction management activities of the important technical and economic documents, is also an important means of complete national and regional basic construction plan. And tissue engineering is the purpose of the project construction in order to better implement, control and coordinate the process of the implementation of the construction organization design, from a macro point of view, scientific and systematic control and scheduling of the construction site all necessary resources, so the tissue engineering project construction is a very important work.
Project construction must follow the general procedure mainly plan, design and construction of three stages, and mainly in this paper, we discuss and research the construction phase. Construction enterprises and construction project intends to all production and business operation activities of the ultimate goal is to complete the construction of the project is proposed as soon as possible, to put into production or delivery at an early age. It generally includes five basic content:
(1) project summary Engineering, the basic situation of the engineering properties and functions, mainly engineering purpose, type, function, construction after the completion of the status and role of; (2) the construction deployment and construction scheme Construction arrangement and preparation work before construction, each division of the sectional works construction method and process; (3) the construction schedule For controlling network plan. Time limit for a project using level network planning control level for the progress, the secondary for three months rolling plan, level 3 schedule for month, level 4 schedule for weeks.
(4) the construction plan Design according to the especial situation map construction horizontal plane, generally including the number of all kinds of hoisting machinery, location and its operation route; Mixing station, the position of the stacking warehouses and factories, the location of the road transportation, the location of the administrative, office, cultural activities and other facilities, the location of the water pipe network, etc.
(5) the main technical and economic indicators Construction organization design of the main technical and economic indicators include: construction period, construction quality, construction cost, construction safety and construction environment and construction efficiency, as well as other technical and economic indicators.
But in the construction site, often due to the unreasonable construction organization arrangement and chaos of the construction site, extended time limit for a project and the manpower and a large amount of waste. Accordingly, to optimize the construction site for the project has very practical value and significance. Because of the complexity of the construction site, is difficult to calculate the real, reasonable and effective organization to the construction site plan. And the BP neural network provides us a new thinking and new method, using the nonlinear mapping ability of neural network itself and the way of parallel information processing advantages, such as make the model on the construction site, easy to optimize. Through on-site investigation, combined with actual situation, the construction site of the general situation of digital, systematic, and then based on the matlab tool, carries on the data processing and analysis of numerical data and intuitive image data, various means of transport is scientific and reasonable arrangement, material yard, processing facilities, etc., and the workers' work and rest. Let the construction preparation more orderly.
Third, the BP Neural Network and Its Algorithm
BP network model of artificial neural network in the function approximation, pattern recognition and other fields has been widely used, but when using neural network to solve practical problems, often involving a large number of numerical calculation, and use computer programming in a high-level language for BP neural network model for simulation and aided design is a very troublesome thing, in order to solve this contradiction, the Matlab toolbox specially created a large number of relevant design the BP network model of tool function. BP neural network system is one of the biggest advantage lies in its novel frontier model, algorithm is simple and efficient, the BP neural network using the gradient descent method, through the adjustment of back propagation network weights and threshold to the minimum error sum of squares of the network. The characteristics of the artificial network model is adaptive, self-study habit and huge amount of parallelism. So artificial network can solve complex deployment and construction site layout of this problem. BP network can learn and store a lot of input -output model mapping, without prior reveal describe the mathematical equations of the mapping relationship. BP USES a known as the activation function to describe the relationship between the output layer and layer, so as to simulate the interaction between the nerve cells, activate the function must satisfy the conditions of differentiable everywhere.
BP network generally consists of three layers, namely the input layer, hidden layer and output layer, and adopts the interconnection between layer and layer, existed before the unit of the same layer are connected, can have one or more hidden layer. Theory, single hidden layer three layer BP feedforward neural network can implement any copy of nonlinear mapping problem. In theory, a three layer BP network can complete any from n type linear neurons, can also be a logarithmic S neurons.
Combining neural network system with the engineering practice is not the new things, because the MATLAB powerful computing ability, a lot of practical engineering application of the construction of rational analysis. For example: the tunnel construction safety assessment, the cable-stayed bridge in cable construction, pit deformation situation analysis based on BP neural network belongs to the BP neural network system and site construction combining the instance.
Four, the Actual the BP Neural Network Combined with the Actual Construction Site
Improve the level of construction safety management, reduce the occurrence of safety accidents, is a major problem of our country's economic development needs to solve. Construction site layout and complex diverse, needs in a number of conflicting goals constraint conditions, the optimization of construction site space, the temporary set up the layout of the security model. Theory of neural network in pattern recognition, automatic control, signal processing and auxiliary decision-making, artificial intelligence, and many other research fields a wide range of success. Applying artificial neural network to the actual problem, need to analyze what are the first parameters, how to abstract model, finally choosing a suitable neural network model, after training can map the problem. Artificial neural network because of its unique structure and the inherent nonlinear simulation ability, as well as the highly adaptive and fault tolerance features such as prominent features, won a wide application in the control system. In all kinds of controller, on the basis of frame structure, join the nonlinear adaptive learning mechanism, so that the controller has better performance. The basic control structure has supervision and control, direct inverse model control, model reference control, internal model control, predictive control, optimal decision control, etc. In the construction site applications, we often meet at the same time, considering various factors, such as engineering vehicles driving route and the construction site of reasonable zoning BP neural network model can be used to optimize processing, namely on the premise of meet the reasonable partition the shortest distance. Need to route (distance) and partition layout as parameters, and then into the BP neural network toolbox of MATLAB, the initial output data is rough, if you think you need more accurate data, still need to use the BP neural network training function, the need to set up the corresponding training programs, namely how to output data can become the ideal data, and set up the training times and ideal results of training, to set the output data according to their training programs constantly optimized, can get ideal output. To reasonably come to the optimized scheme.
How to reasonably select variables and influencing factors is the need to seriously consider the problem, can in the various factors affecting the distribution of the corresponding proportion, can use at this time multiplied by the corresponding coefficient method. The more important factor, multiplied by the coefficient of the greater relative; Relatively low importance factor, multiplied by the coefficient is relatively small. In proportion to the specific size should be considered according to the actual situation of construction site, can adjust appropriately, but when considering influence factors, considered fully as far as possible, don't leave out, otherwise it will reduce the results of the simulation authenticity.
Five, the Actual Application
BP neural network system in the domestic many r&d project application, achieved good response. As the BP neural network in the research on the application of the cable-stayed bridge in construction control cable, Mr. Sun wins for cable-stayed bridge is a complex system, high order statically indeterminate cable distribution has the characteristic such as greatly reduced. Moreover, proposed based on the BP neural network technology of cable-stayed bridge in cable construction control method, the cable force detection method and the construction of the cable tension determination method. Cable-stayed bridge structure determines it is difficult to use traditional method to establish model to reflect the change rule, and artificial neural network in solving such problems has obvious advantages. Based on the engineering support of papers in qianwei minjiang river bridge by means of finite element analysis software MIDAS, calculated by the finite element modeling was carried out on the actual bridge, extract used for training the network learning samples and samples for inspection of the network. Artificial neural network are built, respectively according to their respective characteristics, the type of network, network topology structure, the transfer function of each layer, characteristic parameters, data pretreatment method and the training sample number make educated choice. With the aid of MATLAB neural network toolbox, using BP algorithm, constructed respectively for cable-stayed bridge in construction control cable, cable stayed cable force detection and the construction of the cable tension forces determine the neural network model. For the first two models, completed to input sample vector, and the training of network. Finally will test sample input part of the input to the network, the network simulation output values and a comparison of the target of test sample, test network training effect, achieved ideal results. Neural network method is verified by example with strong feasibility and reliability, has significant advantage in solving complex nonlinear problems, has a broad application prospect in engineering practice. In addition, there are many relevant proposition with the project in its application, Mr. Daney in the high-rise building fire protection assessment based on BP neural network, the application of BP neural network for high-rise building fire protection assessment, make up for the inadequacy of the current domestic fire evaluation. Based on high-rise building fire prevention system, fire extinguishing system, safety evacuation system, management and other factors were analyzed, and using the add momentum factor and variable step optimization algorithm to establish the BP neural network. Using Matlab7.0 implementation evaluation of high-rise building fire simulation, the simulation results of error control within 5%. Examples show that the system meets the requirements, has a certain practical value. Mr. King woke up in the tunnel construction safety evaluation based on BP neural network model ", in order to study the tunnel construction safety evaluation methods, is set in a tunnel under construction in, identified 24 safety evaluation index, design the multilayer BP neural network for the construction of tunnel structure, established a relatively perfect based on BP neural network model of tunnel construction safety evaluation system, and verify its practicability. On the background of engineering construction safety evaluation, the evaluation result is consistent with the site on-the-spot investigation results, shows that the established validity and practicability of the tunnel construction safety evaluation model.
Six, Calculating Examples
For more vivid to let everyone know this program, we are here to establish a two layers BP neural network, the input range is According to the output of the contrast before and after the training can be found through MATLAB neural network toolbox to the training of the data can make its reach goals and objectives. In practical applications, the parameters can be modified according to actual condition and scope, the name of the actual reference in order to achieve the purpose
Seven, the Advantages and Disadvantages of the BP Neural Network System
The advantages of BP network system:
1. The network is essentially implements a mapping function from input to output, and mathematics theory has proved it has implemented any complex nonlinear mapping function. Internal mechanism that makes it particularly suitable for solving complex problems; 2. The network has certain promotion and generalization ability. By BP neural network for optimization of the construction site, can make the construction site in scientific way to achieve the goal of green environmental protection, sustainable and recyclable. On the utmost reduce the material waste of manpower and material resources and coordinating the order of the construction site, to make each construction process in an orderly way, to maximize interests.
The BP neural network system problems: 1. The learning speed of BP algorithm is slow, the main reasons are: O because the BP algorithm in essence as the gradient descent method, and it is to optimize the objective function and is very complicated, therefore, will inevitably appear "zigzag phenomenon", which makes the BP algorithm is inefficient; O; In order to make the network BP algorithm, can't use the traditional one dimensional search method for each iteration step length, and must take step to update network are given in advance, this method will cause inefficient algorithm.
2. There is network training the possibility of failure, the reasons are as follows: O from mathematical perspective, BP algorithm is a kind of local search optimization method, but it is the problem to be solved for the global extremum of solving complex nonlinear function, therefore, the algorithms are likely to fall into local extremum, make training failure; O network predictive power (also known as generalization ability, marketing ability) and training of ability (also known as approximation ability, ability to learn). Under normal circumstances, training ability is poor, the predict ability is bad, and to some extent, with ability to improve, the ability to predict and improve. But there is a limit to this trend, when this limit is reached, the increase of training ability, the ability to predict declines, namely so-called "fitting" phenomenon. At this point, the network learning too much sample details, and can't reflect the sample containing rule
Eight, Feeling
Through a period of site investigation, we found that the construction site of complex factors, how to choose and the correct classification and discrimination is important work;
Network model of the design need refinement, and can be done automatically by the program to the input data of the construction site, rather than human input, can reduce labor costs and the chances of human error, and achieve the purpose of real-time monitoring for construction site;
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